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Abstract 



PURPOSE:To provide a coating material mainly consisting of a polyurethane resin obtained by 
copolymerization of a polyester diol and a polysiloxane compd. with a diisocyanate compd. and having a 
high surface resistivity at a high temp, and excellent resistance to blocking. 

CONSTITUTION:The coating material consists mainly of a polyurethane resin with a number-average 
M.W. of 8,000 or higher and a glass transition point of 50 deg.C or higher obtained by copolymerization of a 
mixt. (100:0.001-3 by weight) of (A) a polyester diol consisting mainly of an aromatic dicarboxylic acid and 
having a number-average M.W. of 500-10,000 and (B) a polysiloxane compd. having at least two OH 
groups in one molecule, with (C) an isocyanate compd. Dicarboxylic acid for (A) is, e.g., an aromatic 
dicarboxylic acid such as terephthalic or 2,6-naphthalenedicarboxylic acid. Preferred (C) are xyliylene 
diisocyanate, isophorone diisocyanate, etc. 
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SHUSAKU YAMAMOTO 

Re: Validity Searches for U.S. Patent No. 5,066,720 

Translation of P-2 (Japanese Laid-Open Publication No. 60- 
250069) 

Japanese Laid-Open Publication Number: 60-250069 

Japanese Laid-Open Publication Date: December 10 , 1985 

Title of the Invention COATING AGENT 

Application Number: 59-107916 

Filing Date: May 28, 1984 

Inventors: Iori Naito, et al. 

Patentee: Toyo Boseki Co . , Ltd. 



Specification 

1. Title of the Invention 
Coating agent 

2 . Claims 

A coating agent comprising as its main component a polyure- 
thane resin obtained by copolymerization of a polyester diol 
(A) having a number average molecular weight of 500-10,000 
mainly bearing an aromatic dicarboxylic acid and a polysi- 
loxane compound (B) having at least 2 hydroxyl groups in 1 
molecule under a condition of (A) / (B ) =100/0 ..001-3- (weight 
ratio) and a diisocyanate compound (C), wherein the number 
average molecular weight is greater than or equal to 8,000 
and a glass transition point is greater than or equal to 
50°C. 

3. Detailed Description of the Invention 
(Field of the Invention) 

The present invention relates to a coating agent suitable 
for so-called "electrostatic recording paper", which di- 
rectly creates an electrostatic latent image by an applica- 
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tion of a high electric field, and a toner is applied and 
fixed thereupon. 

(Relationship to the Prior Art) 

Conventionally , for example, copolymers of vinyl chloride 
and vinyl acetate, polyester resin, and acrylic resin which 
are disclosed in the Japanese Patent Publication for Opposi- 
tion No. 45-9593 have been proposed and used as a dielectric 
substance of an electrostatic recording paper. However, im- 
provements have been desired because in such electrostatic 
substances, a surface resistivity under a high humidity, as 
well as a blocking resistance was not sufficient. A sol- 
ventless stamp ink which has been in use recently, has a 
problem in that the stamped area bleeds over time. There- 
fore, an improvement has strongly been desired. 

(Object of the Invention) 

Taking those problems into consideration, the present inven- 
tion has been achieved by the present inventors who continu- 
ously conducted various studies with an object of obtaining 
a coating agent which has a high surface resistivity under a 
high humidity, an outstanding blocking resistance and moreo- 
ver, an improved resistance against stamp ink bleeding. 

(Structure of the Invention) 

Specifically, the present invention is a coating agent com- 
prising as its main component a polyurethane resin obtained 
by copolymerization of a polyester diol (A) having a number 
average molecular weight of 500-10,000 mainly bearing an 
aromatic dicarboxylic acid and a polysiloxane compound (B) 
having at least 2 hydroxyl groups in 1 molecule under a con- 
dition of (A)/(B)=100/0. 001-3 (weight ratio) and a diisocya- 
nate compound (C), wherein the number average molecular 
weight is greater than or equal to 8,000 and a glass transi- 
tion point is greater than or equal to 50°C. 



12 



SHUSAKU YAMAMOTO 



Re: Validity Searches for U.S. Patent No. 5,066,720 

A dicarboxylic acid suitable for the polyester diol (A) hav- 
ing the number average molecular weight of 500-10,000 com- 
prising as its main component an aromatic dicarboxylic acid 
used in the present invention can be an aromatic dicarboxyl- 
ic acid such as terephthalic acid, isophthalic acid, or- 
thophthalic acid, 2 , 6 -naphthalene dicarboxylic acid, 1,5- 
naphthalene dicarboxylic acid and 5- sodium sulfo isophthalic 
acid. However, as long as the advantageous features of the 
present invention are maintained, an aliphatic dicarboxylic 
acid such as succinic acid, adipic acid and azelaic acid, or 
oxycarboxylic acids such as p-oxy benzoic acid can also be 
partly used. 

The glycol component may include an aliphatic diol such as 
ethylene glycol, 1 , 2 -propylene glycol, 1,3 -propane diol, 
1,4 -butane diol, neopentyl glycol, and 1,6-hexane diol, an 
alicyclic diol acid such as 1 , 4-cyclohexane dimethanol, and 
an adduct of bisphenol A and ethylene oxide or propylene ox- 
ide . 

The polysiloxane compound (B) having at least 2 hydroxyl 
groups in 1 molecule, which is used in the present invention, 
may be any compound having a backbone of polydimethyl silox- 
ane, polymethyl phenyl siloxane, polydiphenyl siloxane or 
polydiethyl siloxane, and having on both ends thereof a hy- 
droxyl group via a silicon atom and via an alkyl group, an 
aryl group or an aralkyl group having a carbon number of 1- 
20, or any such compound having a hydroxyl group via a sili- 
con atom and via an oxyalkyl group, an oxyaryl group or an 
oxyaralkyl group having a carbon number of 1-20. The poly- 
siloxane compound having at least 2 hydroxyl groups accord- 
ing to the present invention preferably has 2 hydroxyl 
groups, and the desirable number average molecular weight is 
400-2,000. 
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For the diisocyanate compound (C) used in the present inven- 
tion, it is possible to use well-known compounds such as 
tolylene diisocyanate, diphenylmethane diisocyanate, naph- 
thalene diisocyanate, xylylene diisocyanate, isophorone di- 
isocyanate, hydrogenated diphenylmethane diisocyanate, hy- 
drogenated xylylene diisocyanate, and hexamethylene diiso- 
cyanate, and preferably, xylylene diisocyanate, isophorone 
diisocyanate and hydrogenated xylylene diisocyanate. 

The mixing ratio between the polyester diol (A) and the 
polysiloxane compound (B) having at least 2 hydroxyl groups 
in 1 molecule according to the present invention is 
(A) / (B)=100/0 . 001-3 in weight ratio. A desirable ratio -is 
(A)/(B)=100/0.05-l. When (B) is less than 0.001 part against 
(A) 100 parts, the blocking resistance or the effect of pre- 
venting stamp ink bleeding is not sufficient. On the other 
hand, when (B) is greater than or equal to 3 parts against 
(A) 100 parts, the coat will have a poor writability, print- 
ability and stampability and will not be practical. 

For the polyurethane resin used as the coating agent accord- 
ing to the present invention, the number average molecular 
weight is preferably greater than or equal to 8,000, desira- 
bly greater than or equal to 12,000, and the glass transi- 
tion point is preferably greater than or equal to 50°C, de- 
sirably 60°C. When the number average molecular weight is 
less than 8,000, or the glass transition point is less than 
50°C, the blocking property is deteriorated, thereby it may 
not be practical. 

The coating agent according to the present invention com- 
prises a polyurethane resin which has essential components 
of the polyester diol (A) whose main component is the aro- 
matic dicarboxylic acid, the polysiloxane compound (B) hav- 
ing at least 2 hydroxyl groups in 1 molecule, and the diiso- 
cyanate compound (C). However, besides these, it is pos- 
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sible to partly use compounds, which can be thought of based 
0*1 the state -of the art, -if necessary. For example, it is 
possible to optionally use a polyhydroxy compound or an ami- 
no compound, or the like, whose number average molecular 
weight is less than or equal to 400, as chain extender in 
the polymerization of polyurethane resin. 

The coating agent according to the present invention is 
mainly used as dissolved in organic solvents. Ketone sol- 
vents such as acetone, methyl ethyl ketone, methyl isobutyl 
ketone and cyclohexanone , and ester solvents such as ethyl 
acetate, methyl acetate and butyl acetate are mainly used. 
Moreover, together with the above-described solvents, aro- 
matic hydrocarbons such as toluene and xylene, and cel- 
losolve solvents such as methyl cellosolve, ethyl cellosolve 
and butyl cellosolve, or cyclic ether compounds such as di- 
oxane and tetrahydrof uran can be used. 

The coating agent according to the present invention is 
mainly used alone, or in combination with an inorganic pig- 
ment (e.g. titanium oxide, calcium carbonate, silica, talc, 
kaolin and alumina) mixed therein. If necessary, it is pos- 
sible to mix a known resin, such as a polyester resin, a vi- 
nyl chloride resin, an acrylic resin, a polyurethane resin 
or a cellulose type resin. It is also possible to use a 
known hardener such as a polyisocyanate compound, an epoxy 
resin and a melamine resin. 

(Effects of the Invention) 

The present invention relates to a coating agent having an 
outstanding property as a dielectric substance which is ap- 
plied to electrostatic recording paper such as facsimile 
paper or electrophotograph paper. In particular, it relates 
to a coating agent having a high surface resistivity value 
under a high humidity, an outstanding blocking resistance 
and a greatly improved stamp ink bleeding resistance. 
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A base paper having a volume resistivity of 10 5 -10 n Q/cm 3 , 
with the coating agent according to the present invention 
being applied on one side or both sides thereof, had a high 
surface resistivity value under a high humidity, and an out- 
standing blocking resistance. Moreover, its stamp ink 
bleeding resistance was greatly improved. 

(Examples ) 

Hereinafter, examples of the present invention will be de- 
scribed in detail, however, the scope of the present inven- 
tion is not limited thereto. In each of the examples, 
"parts by weight" is simply indicated as "parts". 

Production example 1 

In a 2-liter flask with a thermometer, a cooling tube and a 
stirrer, 388 parts of dimethyl terephthalate , 388 parts of 
dimethyl isophthalate , 298 parts of ethylene glycol, 333 
parts of neopentyl glycol and 0.41 part of tetrabutyl titan- 
ate were added, and transesterif ication was conducted for 4 
hours at 160-210°C. Next, the pressure inside the flask was 
gradually reduced so as to remove excessive glycol compo- 
nents, and after an hour, the flask was kept at 250°C and 
20 mmHg. Additionally, a polycondensation reaction was con- 
ducted for 40 minutes at 250°C and 1-5 mmHg, and a polyester 
resin (A-l) was obtained. 

A composition analysis of the polyester resin (A-l) using 
NMR showed: terephthalic acid 50 mol%; isophthalic acid 
50 mol%; ethylene glycol 52 mol%; and neopentyl glycol 
48 mol%. In addition, the number average molecular weight 
measured by a high-performance liquid chromatography was 
2,500 and the OH value was 44.0. 

In a method similar to that of the polyester resin (A-l), 
polyester resins (A-2)-(A-4) were obtained. The resins had 
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compositions, number average molecular weights and OH values 
as shown in Table- 1. 



Table-1 







Polyester resin 




Components (mole %) 


A-1 


A-2 


A-3 


A-4 


Acid 


terephthalic acid 


50 




55 


40 


components 


isophthalic acid 


50 


60 




30 




phthalic anhydride 




40 


45 






sebacic acid 








30 


Glycol 


ethylene glycol 


52 




38 


50 


components 


propylene glycol 






62 






neopentyl glycol 


48 


70 




50 




1 , 4-cyclohexane dimethanol 




30 






Characteris- 


number average molecular weight 


2500 


4200 


1600 


2200 


tic values 


OH value (KOHmg/g) 


44 


26 


69 


50 ; 



*) comparative polyester resin 



Production example 2 

In a 2-liter flask with a thermometer, a reflux cooling tube 
and a stirrer, 300 parts of polyester resin (A-1), 150 parts 
of methyl ethyl ketone and 150 parts of toluene were charged 
and dissolved taking 1 hour at 70°C. Next, after 0.6 part 
of polydimethyl siloxane diol "X-22-160AS" (molecular- 
ity=l,000, OH value=110 KOHmg/g, manufactured by Shinetsu 
Kagaku) were added, 21.7 parts of xylylene diisocyanate were 
added and reacted for 7 hours at 70°C. Thereafter, 226 
parts of methyl ethyl ketone, 226 parts of toluene and 0.3 
part of dibutyltin dilaurate were added, and reacted for 5 
hours at 80°C. The number average molecular weight by the 
high-performance liquid chromatography of the obtained 
polyurethane resin (B-l) was 24,000, and the glass transi- 
tion temperature by DSC was 70°C. 

In a similar method, polyurethane resins (B-2)-(B-7) were 
created. The compositions and the characteristic values are 
shown in Table-2. 
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Table-2 





-P o 1 yu re til-art e xesirrs 'j 


B-1 ■ B-2 | B-3 


•) 


B- 5 
*) 


B-6 1 B-7 
*) i •) 

i 


Polyester resin 

(A-1) 
(A-2) 
( A-3 ) 
(A-4) 


300 

. 30C 

i 

| 


300 


300 


300 


300 


300 


Polysiloxane diol 
X-22-160AS 
SF-3427' 1 


0.5 

! 0-3 


1.5 


0.6 


0.6 




15 


Diisocyanate 
Xylylene diisocyanate 
Isophorone diisocyanate 
Diphenylmethane diisocyanate 


21.7 j 

: 22.2 

! 


45.0 


24.6 


12.8 


21.6 


32.0 


Extension agents 
Neopentyl glycol 


i 

i 


3.2 










Solvents 
Toluene 

Methyl ethyl ketone 
Ethyl acetate 


! i 

376 | ! 403 
376 | j 403 

i 765 ! 


1 

380 ! 366 

380 j 366 

i 


376 
376 


405 
405 


Charac- 
teristic 
values 


Number average 
molecular weight 
Glass transition 
point (°C) 


24000 j 27000 . 15000 

j i 

70 j 68 1 71 

i i 


25000 ; 6500 
8 j 59 


22000 
70 


190C0 

71 



*) comparative polyurethane resin 



*1) SF-3427 (polydimethyl siloxane diol, number average molecular weight 
1,900, OH value 59, manufactured by Toray Silicon Co., Ltd.) 

Example 1 

On a free sheet of 60 g/m 2 , which was made mainly from a 
conifer kraft pulp, a base paper of 10° Q/cm 3 volume resis- 
tivity was formed by size pressing the 10% aqueous solution 
of alginic acid soda. 10 g/m 2 of a liquid obtained by uni- 
formly dispersing the same weight of a micro powder of cal- 
cium carbonate and a solid resin in the polyurethane resin 
(B-1) was applied on the surface of the base paper using a 
roll coater, thereby producing electrostatic recording paper. 

The surface resistivities under humidity of 6 5% at 20°C and 
under humidity of 90% at 40°C were lxlO 15 Q and 7xl0 14 Q, re- 
spectively. Under the above-described conditions, a block- 
ing test, in which 10 sheets of electrostatic recording pa- 
per were piled together and subjected to a pressure of 
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50 kg/cm 2 , showed no blocking at all. Moreover, a peeling 
test was conducted using a scotch tape on a paper on which 
an electrostatic latent image was recorded using a dry toner 
Peeling from the recording paper of the toner was hardly 
found . 

Next, on this recording paper, "X stamper black 11" (manu- 
factured by Shachihata) was stamped and left standing at 
room temperature for a week. Bleeding was not found in the 
stamped area. 

Examples 2-3 

In a method similar to that of Example 1, polyurethane res- 
ins (B-2)-(B-3) were evaluated. The results are shown in 
Table-3. 

Comparative examples 1-4 

In a method similar to that of Example 1, polyurethane res- 
ins (B-4)-(B-7) were evaluated. The results are shown in 
Table-3. 



Table -3 







Examples 


Comparative examples 




1 


2 


3 


1 


2 


3 


4 i 


Polyurethane resin 


B-l 


B-2 


B-3 


B-4 


B-5 


B-6 


B-7 


Surface resistivity 




lxlO 15 












20°C 65%(Q) 


lxlO 16 


2xl0 15 


lxlO 14 


8xl0 14 


9xl0 14 


lSxio 15 


40°C 90%<Q) 


7xl0 14 


6xl0 14 


15xl0 15 


4xl0 12 


2xl0 14 


6xl0 14 


lxlO 16 


Blocking resistance 
















20°C 65% 


good 


good 


good 


poor 


fair 


good 


good 


40°C 90% 


good 


good 


good 


poor 


poor 


fair 


good 


Toner fixing 


good 


good 


good 


poor 


good 


good 


poor 


Toner contact 


good 


good 


good 


good 


good 


good 


poor 


Stamping 


good 


good 


good 


good 


good 


good 


poor 


Stamp bleeding re- 


good 


good 


good 


fair 


fair 


poor 




sistance 

















As evident from Table-3, the coating agent according to the 
present invention has a high surface resistivity value even 
under a high humidity, and a high blocking resistance, toner 
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fixing property, toner contact property, stamping property 
and stamp "bleeding resistance. 
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